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T!'TT^.ODU''TIOr. 

^tillraan    and   T"eill      undertook   an    invest i/^atior.  of 
the   fatty  oil   contained   in   the   fruit  of  the   California 
bay  tree,   Umbellularia  '^valifomica  or  Ijaurus   Califomica 
and    isolated   a  new   acid,    ^//'^^tPj.*   which   they   called 
uiTibellulic   acid.      This   acid   is  one  of  the   few   exceptions 
to    the  general    rule  that^of  the  higher  members  of  the 
fatty  acid   series,   only  those  occur   in  nature  which  con- 
tain   an    even   nunber  of  carbon   atoms.      This  new   acid   dif- 
fers quite   markedly  fi?or^  the    isomeric   undecylic      acid, 
C^^H^^Oj^,   obtained  by  Krafft.      However,   veiT   little    is 
kno';m   about  umbellulic   acid,    as  no  v/ork  has  been   done 
on    it   since   the  publication  of  the   article   referred   to 
above. 

It  was   thought  possible   that,    since   the  Ijindera 
Benzoin  belongs   to   the   same   family  as   the   Galiiomia  bay 
tree,    it   might   also    contain  umbellulic   acid  or  some   acid 
closely   related   to    it,    and   it  was  with   this  possibility 
in   mind   that    the   present    investigation  was  undertaken. 

V/hile  it  has  not  been  possible  to  isolate  umbellu- 
lic acid  or  indeed  any  acid  containing  an  uneven  number 
of  carbon  atoms,  nevertheless  some  verj'  interesting  re- 
sults  have   been   obtained. 

(1)  Amer.    Chera-    Jour-    T" ,    2^6. 
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T'indera  Eenzo  in ,    also   kr.own   as     r^nzoin  odo  rife  rum 
and  Tji^aurus  Benzoin    and   corjnonly   called   spicewood,    spice- 
bush  or  feverbush,    is   a  bush  f^rovin^   to   the  heirht  of 
twenty   feet,    frequently  niuch  lower,    and    is    indigenous 
all  over  the   United   "tates.      It    is   found   chiefly    in  damp 
regions   along  water  courses,    and    is  quite  generally  used 
in    the   southern   states   by   the  country  people   as   a   remedy 
against   fever  and   measles        Tt   has   a   strong  odor  of   spi- 
ces  and  contains   an   ethereal  oil    in   all   of   its  parts. 

The  oil  of   its  bark  and  twigs  has   the  odor  of  win- 
tergreen,    boils   between  170^   and  300°,    has   the   specific 
gravity  "^923   and   contains   9-10   per  cent  of  methyl 
salicylate.      The  oil   fir)ir;  the   berries   coiitair.s  about   4 
per  cent  of   an  oil  having   a  carophoraceous  odor,    the   spe- 
cific  gravity   1.850   -   0.855   and  which  boils   from  160°   - 
270°.      The   leaves   contain   about  0.3  per  cent  of  an  oil 
having  the  odor  of  lavender  and  the   specific   gravity 
0.888. 

Tn   this    investigation  only  the  oil    from  the   berries 
has   been  dealt  with.      Tn   the  neighborhood  of  Baltiraore, 
where   the  material  was   collected,    the   berries   ripen   in 
the   middle  or  latter  part   of  "eptember,    and   must   be 
gathered  veri'   soon   after  they    ripen,   otherwise   they  will 
fall   to   the   ground   and   be   lost    in   the   undergrowth. 

(1)      ^.eport   of  .'^chimmel   -  Co  ., Oct .  1885  ,27   and   Oct.  1890,49 
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V.'hen    ripe   the   berries  have   a  bright   red   color,    are  oval 
In   shape   and   are   about   a  half   inch   long.      A  half  bushel 
of  these// ere  collected    in  Howard   County,    "aryltind,    and 
were    steeped    in   water  for   several   days   until   the  outer 
flesh  or  pulp   began    to    soften   and  decay.      Tt  was   then 
comparatively   easy  to   obtain   the   inr.er  kernel,    entirely 
free   from  the   softer  pulp.        The   kernels  were   allowed   to 
dry   completely    in   the   air.      The  half   Lushel  of  berries 
yielded   about    2500  grams  of  kernels. 

The    inve,sti,n;ation    is  divided   into    t//o   pqrts;    first, 
the   examination  of  the  oil   from  the  berries,    and   second, 
a  thorough   investigation  of  lauric    acid,   which  v/as   found 
in   the  oil   as   a  glycoride,    and  of   some  of   its   deriva- 
tives . 
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Part      T. 

Examination   of   tho    ")ii    contained    in   the 
Eerries  of   the  Lindera  "enzoin,.. 


A  few   grams  of  the   kei-nels  were   thoroughly  macera- 
ted,   mixed  with   ether  and   extracted  for  several  hours    in 
a  r^ojchlet   extractor.      The   ether  was   evapor:ited   from  the 
solution,    the    ■"esidue  mixed  with  water  and  subjected   to 
distillation  with   steam.      An   extremely   small   amount   of 
oil  distilled  over,  which  contained   all   the  odorous 
material  of  the  oil,    '^ince   the   residue   after  distilla- 
tion was   entirely  odorles'i.      Kov^ever,    the   amount   of  vol- 
atile oil  was   so  veiry   small   that    it  was    iii5)ossible  to 
obtain   enough  of   it   from  the   ajoiunt  of  material   at  hand 
for   investigation   and  so   the  work  was   confined  to   that 
portion  of  the  oil  which   is  not  volatile  vrith  v/ater 
vapor.      Tt    is   hoped   at    sone   later  day  to   coraplete   the 
examination   of   the  volatile  oil. 

A  quantitative  dete^.-^ir.ation  of  the  oil    contained    in 
the   seeds  gave   tne   following  result:    3.2809  grams   seeds 
yielded   1.9065   grams  oil  which    is    equivalent   to   58-10 
per  cent.    '  This   result    is   a  trifle   too   high  because    it 
v/us    impossible   to   prevent   a   small    amount  of  the   finely 
divided  pulp   from  filtering  through  the   paper  thimile 
of  the  .'^oxhlet   extractor,    and  this  ptilp  was   then  weighed 


with   the  oil,    but   the   eriDi'   is  only   a  very   small,   one. 
:[ethqd_of  T^xtract  ing  the  Hji . 

"ome  difficulty  was   experienced    in  obtaining   a   sat- 
isf;tctory  nethod    for  extracting  the  oil   from  the   seeds. 

Tt  was   first    attempted  to    extract    all   the   material 
with   ether   in   a  r.oxhlet   extractor,    but   this  nethod  was 
unsatisfactory   frorii  two   causes-      Tn   the   first   place   so  rue 
of  the  pulp  was   always  present    in    the  oil,    and    it  was 
practically   impossible   to    filter   it   off,    and   in   the   second 
place   the   extractors   at  har^d  were   so    small    that    it  would 
have   entailed   a  ni-eti*    loss   of  tine   to   have   extracted   all 
the   seeds    in   that  way-      Tt  was  then   attempted  to   loDisten 
the  macerated  pulp  with   ether,    and   express   the  mass    in 
a  hand  press  which  was   available.        This   method  gave 
the  oil   free   from  pulp,    but   the   yield  was  only   about    60 
per  cent   of  what    it    should  have   been.      Finally,   Profes- 
sor Rensen  wrote   to   .'Tessrs.    Fritzsche  Trothers    in   Gar- 
field, Tew  Jersey,    asking   them  whether  they  would   ex- 
tract  the   seeds  for  us.      They  very  kindly  consented   to 
do    so,   aiid   T   take  this  opportunity  of   thanking  then  for 
their  kindness.      They   expressed  the   seeds,    and  then   ex- 
tracted the   expressed  mass  with  petroleum  ether  boiling 
from  40°   -   50°.       4fter  evaporating   the  petroleur.  ether 
the   extracted   and   expressed  oils  were  distilled  witr 
steUiTi  for  several   hours,    but   the   anuunt   of  volatile    )il 
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was   so    s.ui.ll   that    they   did  not   consider   it   woi'th  the 

trouL'le  of    isolatinr;   it-    From  2130   grans  of  the   seeds  were 

obtained 

735   grains   =   34.5  per  cent   of   expressed  oil 

237  grams  =  11 • 1  per  cent      "   extracted      " 
Total" 972  grair.s   =   45.5   per  cent- 

Properties  of  the  nil. 

The  product  obtained   f  roiii  "essrs  ■    Fritzsche   Brothers 
was   a  solid   fat.      It  was   yellow   in   color,    and  quite 
crystc.ll  1. in e   throurchout    its   structure.      Tt   nelted  at    26°. 
The   fat    is  very   soluble    in    ethyl   alcohol,    benzene,    gas- 
oline  and  acetone,   but    ir   rnore  difficultly     soluble    in 
anhydrous   jaethyl   alcohol.    Its   f.olution    in   ethyl   alcohol 
reacts  neutral    towards  litmus- 

Saponif icatio:-.   Equivalent   of  Fat 

1.9311   p;rai'js  of  fat  wore   saponified  with   77.31    cc 
of   a   standard   alcoholic    solution  of   cau.it ic   potash. 
'•fter   saponif ici^tio:.    5.32  cc    of  standard   acid  were    re- 
quired  to  neutralize   the    excess  of   alkali- 
6.32  cc    acid:=0=6. 57   cc    alkali- 

77 .  31    -    6-57    =   69.74   c    c-    alkali    requ  '  -ed    for   saponification 

Ice-    alkali   contained  T. 0^7875   r.rui.      caustic    potash. 

.-.   1.9311  prams   fat    require   for  saponification    "^.5492 
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riraiTi     caustic   potash   .aid    I   rram  fat    requires   284- 4  milli- 
grams  caustic    potash   for  saponification. 

Determination  of  the  Volatile   and   .'^oluble 
Acids    ir.   the   Tat      ("leichert '  s   :iethod) 

The  saponified  material  obtained   in    the   above  deter- 
mination was  used   for  this  determination.      The   alcohol 
was   evaporated   and  the   potassiuc.  salts  were  dissolved 
in  water.      The   fatty   acids  v/ere   set   free   by  dilute   sul- 
phuric  acid.         After  diluting  with  water,    the   mixture 
was  distilled   so    that   110   cc    of  distillate  were  ob- 
tained  iv   a  half  hour.  This  distillate  was   then   fil- 
tered  and  titrated  with     — —  caustic  potash  using  phe- 
nolphthalein   as   an    indicator.      The   amount   of   alkali   re- 
quired for  neutralization  was  0.908   cc      The  weight   of 
fat  used  was   1-9311   grams.      Therefore   2.5   grams  of  fat 
'.vould   require   1.29   cc   p^  caustic  potash  to  neutralize 
the  volatile   and   soluble   acids   contained    in    it.      Hence 
the   Reichert  number   is   1.29.      Another  detennir.ation  gave 
the  value  1.34. 

These   results   shovi  that    the  percentage  of  volatile 
and   soluble   acids  obtained   from  the   fat    is  very   small, 
and  they  doubtless   consist   of   small   arjounts  of  capric 
acid,    C^^H^^O^,   which  was   later  found    in    the   fat    as   the 
glyceride,    and  which   is  volatile  with   steaiu  and   slightly 
solui-le    in  water. 
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While   the  distillation  i  in  determining  the   Reichert 
numbenwas    in   p]no/-;ress^    it  was  noticed   that   a  small 
aiioixnt  of   some   material   cane  over,   which  was    insoluble    ti 
water   and   solid   at  ordinary   temperatures.      Some  of  this 
material  was   collected   and  dissolved   in    alcohol   and  this 
solution   reddened  blue   litmus  paper.      The   solution  was 
heated   to   boiling   and  to    it  was   added   a  hot   solution   of 
lead  acetate    in   alcohol.        Very   soon   fine  delicate 
needles,    clustering  together   in   rosettes   appeared,    and 
when   the   solution  had  cooled  these  were   filtered  off, 
washed  well  with  water  and  with  alcohol    and  dried  over 
calcium  chloride.      Analysis  of  the   salt   yielded  the   fol- 
loY/ing  results: 

I.      0.1460   grarc     of   salt   gave   0.0757   gram     P   b   S   0^   . 
0.3128   gram     of  salt   gave  0-1581  gram     P   b   f^  0^  . 
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Calculated    for  Found. 

P   b    (C,j.hi30^)  T  ir 

P   b  34.17  35.34        34.52 


The  barium  salt   of  the   same   acid  was   made  by  treating  a 
boiling  alcoholic    solution  of  the   acid  with  a  boiling   al- 
coholic   solution  of  barium  acetate.        The   salt  was 
washed,    dried  over  calcium  chloride   and   analyzed  with 
the   follov,ring  re  si  Its: 

J.      0.2629   gram     of   salt   gave  0.1157   gram     B   a  ?   0^   . 
If.      0.2203  gram     of   salt   gave   0.0971   gram.     B   a  S   0^. 
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Calculated    for  Found- 

B   a    (C,^K,,n^   )^  ^     7^~^  II. 

F    a  25.64  25.87  25.92 


Prom  the   above   analytical    results    it  would   .seem  that 
the   acid  was   lauric    acid,   which   is  difficultly  volatile 
with  water  vapor  and  which   is    insoluble.      However,    throuf^h 
subsequent  work  this   conclusion  was   shown   to   be  wronf;, 
and  the   explanation  of  the   above   results  will   be  given 
further  on . 

Analysis   of  the   Fat. 

To   make   sure   that   the   barium  salt   mentioned   above 
was   a   salt   of  lauric   acid   alone,    it  was   subjected  to 
fractional   crystallization   from  v/ater,    in  which   it    is 
quite    insoluble. 

Two   or  threo  grams  of  the  barium  salt  were   boiled 
with   two   liters  of  water.      A  portion  of   it   dissolved   and 
was   filtered   boiling  hot.         Irunertiately   crystals   began 
to    separate  out,    and   after  about   fifteen  minutes   these 
were   filtfjred  off,    dried   and  analyzed. 

0.1836  gram  of   salt   gave   0.0805   gram  B   a  .'=!   Ow   . 
Calculated   for  Found. 

B   a    (C,^H,,0,    )^ 
B   a  25.65  25.75 

V/hen    the    above    filtrate  had   cooled   to    the   tempera- 
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ture  of   the    room,    more   crystals  had    separated  out.      These 
were   filtered   off,    dried  over  calcium  chloride   and   ana- 
lyzed. 

0.1340  graia  of   salt   save   0.061L   grau  B   a  S  0^. 

Calculated   for     Calculated   for     Calculated   for     Found 
'-    a(C,^H,pj^  E   a(C^,H^O,)^       E   a(C,^H,^0^)^ 

B   a  25.65  27.06  28.64  26.84 

The   filtrate    from  the    second   crop   of  crystals  was 
concentrated   considerably  Ly   evaporation,    and  when   the 
solution  had   cooled,    crystals   af;ain   separated  out.      After 
drying  over  calciuru  chloride  they  were   analyzed. 


Calculated   for  Found 

E    a      28  .  64  28  .  20 

Text,    the   crystals  which  were   found   to   contain   26- 84 
per  cent    )f  barium  were  dissolved   in  boilinf:  water,    and 
the    solution  was   allov/ed   to   cool   to    the   temperature  of 
the   room.      The   crystals  which  had   separated  out  were 
dried   and  analyzed. 

0.2306  gram  of   salt   riave   0   1017   gran  B   a  ."^   0^    . 
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Calculated    for  Found 

B    a  25.65  25.95 

The   filtrate    from  these   crystals  was   evaporated 
do-.Tn ,    and  upon   cooling  a  second   crop  of  crystals   sepa- 
rated out.      These  were   like%7ise   dried   t.nd   analyzed. 

0.1994  gran:  of    salt    gave    ") .  0959   gra;a  L    a  S   0       . 
Calculated   for  Found 

E   a  26.64  28.32 

Finally,    that   portion  of  the  original   barium  salt, 
waich  was    insoluble    in   boiling  water,   was  boiled  with 
more  water  and  went   completely   into    solution.      It   had 
not   dissolved   before  because  there  had  not   been   enough 
water  present.      Alnost   as   soon   as  boiling  ceased,    crys- 
tals began   to    separate  out   quite   rapidly   and  these  were 
filtered  off  while   the   solution  was   still  quite  hot. 
After  drying  over  calcium  chloride   they  gave   the   follow- 
ing   result  upon    analysis. 

0.2589   grais  of   nalt   gave  0.1114  gran  B   a  .^   0  w   . 
Calculated   for  Found 

B   a    (C,^h,30^)^ 
E    a  25.65  25.33 
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The   filtrato    frora  these   crystals,   when   cool:;d   down 
to    the   teraperatui-e  of  the   room,   did  not   deposit   enough 
crystals   to  «3mk«   an   analysis,    and  when   concentrated   con- 
siderably by   evaporation    and  cooled,    not    enough  material 
separated  out    for  analysis- 

This   fractional   cryst;vl  lizat  ior.   of  the   barium  salt 
offers  very   stronf;  evidence    in   favor  of  the   fact   that 
the   ruaterial  which   is  volatile  with  steun  and   insoluble 
in  -.vater,   obtained  when   the  mixed   acids  derived   from 
the   fat    are   distilled  with   stearj,    consists  not   of  lauric 
acid  alone,   but  of  larric   and  capric   acids.      Of  the 
first   three   fractions  obtained,    the   first  one   approxi- 
mates very  closely  to   barium  laurate,    the   third  one   to 
barium  caprate,   while   the   second  one  gives   an   analysis 
which  agrees   very  v^ell  v^ith  that   demanded  by  barium 
undecylate,   L   a{G     H     0^^)^,    but   the   second  one  when   re- 
dissolved   and   subjected   to    fractional   crystallization 
can  be   resolved    into    two    salts  whose  barium  content 
agrees  very  well  with  that   of  barium  laurate   and   barium 
caprate.      Finally,    that   portion  of  the  original   barium 
salt  which   remained  undissolved,   when    it  was   first 
boiled  with  water,   dissolved  cou^jletely  when  more  water 
was   added,    and  upon   crystallization  yielded  practically 
only  barium  laurate.      This   can  be   explained  only   if 
barium  laurate   and   barium  caprate  were  originally  pres- 
ent.     The   first    time   the   barium  salt  was   boiled  with 
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water,  a  large  part  of  the  barium  laurate  and  all  of  the 
barium  cap  rate  went  into  solution,  because  barium  cuprate 
is  much  more  soluble  in  water  than  barium  laurate,  and 
the  residue  which  dissolved  completely  when  boiled  ar;ain 
with  water  consisted  entirely  of  bariu;:i  laurate,  and  did 
not  dissolve  at  fi^rt  on  account  of  its  frreat  insolubil- 
ity  in  water. 

It  now   seems   clear  why   the   lead   and   barium  salts 
described  on   panes    8     ar^d   9     ,n;ave   analytical   results 
agreeing  so  well  with  those  of  barium  laurate   and  lead 
laurate.      Evidently   in   each  case  lead   acetate   and   barium 
acetate  had  been   added    in   quantities    insufficient   to 
precipitate   the   acids   completely        Only  the  lead   and 
barium  laurates   crystallized  out  v/'ith  perhaps   a  very 
little  of  the   caprates  because   the   caprates   are   so   nmch 
more    soluble   than   the   laurates    ir.    alcohol,    as  well   as 
in  water. 

The    fractional   crystallization  of  the  barium  salt 
of  the  mixed   acids,    and  the    subsequent   liberation  of 
the    free   acids   from  their   separ^ited    salts   does  not  offer 
a  ver:r   expedient   method   for  the   separation  of  the  pure 
acis,   because   such   an   enorncus   amount  of  -ater  is   re- 
quired to   dissolve   the  original  barium  salts.      Hence    it 
was   thou/rht   ber^t    to    saponify   the    fat,    liberate   the   free 
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acids    and   subject    then  to    fractional    dist illatiori  under 
diminished  pressure.      In   this  way    it    is  possible   to    sep- 
arate  the    indivi'-lual    acids  quite   thoroup:hly. 

Accordingly,    about   250   grains  of  the   fat  obtained 
from  Fritzsche  Brothers  was   sapor i"^ied  with  an    alcoholic 
solution  of  potassium  hydroxide    (66  grans  to   the   liter). 
After  the   alcohol  was   distilled  from  the    saponified   ma- 
terial,   there  was   left   a  dark  brown,   pasty  mass  which 
consisted  of  the  potassiun  salts  of  the   fatty  acids   to- 
gether with  any  glycerol  which  might   have   been  present 
in   the   fat    in   the   form  of  glycorides.      This  dark  residue 
was  dissolved   conpletely    in   cold  water,    and   froc.  this 
solution  were   precipitat-^d  the   free   acids  by  means  of 
dilute   sulphuric    acid.      They   are   solid   at  ordinary  temp- 
eratures,   and   float  on   tho   aqueous   solution.        The 
entire  mass  was  heated  on    "^he  water-bath  until    the   acids 
had  melted   aiid   had  collected   completely   at   the   surface. 
Upon    cooling,    the   acids   fo rir.ed   a   solid    cake,   which  could 
be   easily  lifted  off  from  the   aqueous   solution.      This 
aqueous   solution  was   filtered,   neutralized  with  potas- 
sium hydroxide   and  evaporated  almost   to   drj^ness.      The 
residue  v/as   extracted  five   times  with   absolute   alcohol, 
and   this   alcoholic    solution  was   attewravds   exaitlned   for 
glycerol.      The   fatty   acids  v/   re  heated  on    the  water-bath 
for  ten   to    tv/elve   hours    in  oi-der  to   dry   them  as   rjuch   as 


S   ^-tfoiit:  oo/> 
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possible  before  distlllin/^   them. 

The   apparatus  used   for  distillation  under  diminished 
press^ure  was  that    recommended  ly   Anschutz.      It   consisted 
of   two   distillini^  bulbs,    the   side   tube  of  one   fittinr 
into    the  necl:  of  the  other,   which  was   the   receiver.      The 
side  tube  of  the   receiver  Wc,s   coni^ected  with  a  raano::ieter, 
which   in   turn  was   connected  with  an  ordinary   filter  pump. 
Only   rubber  stoppers   and  very  thick  walled   rubier     tubing 
were  used   in  ciaking  connections.      A  capillar:?   tube, 
throiif;h  which    a   small   current   of  air  was   constar.tly   kept 
passirf:,    dipped  under  the   surface  of  the  boiling  liquid 
and  thus   rendered   the   ebullition  more   refjvlar,    prevent- 
ing any  liquld.from  passing  over  into   the   receiver(which 


was  not   first  vaporized^      The  distilling  bulb  was  never 
more   than  one-third  filled,    a2id  was  placed    in   an    iron 
dish,    the  bottom  of  which  was   covered  with  fine   asbestos, 
so    that   the  bulb   could  not   coiiie    in   contact  with   the 
metal,    and   ther   heat  was   applied   to    the    iron   dish.    The 
temperature  of   the   air-bath  was  never  allowed   to    rise 
more   than   40°   higher  them   the   temperature  of   the  vapor 
in   the  distilling  bulb.      ITo   condenser  tube  was  necessary, 
since   the   acids   boiled   so   high  that   the    side   tube  of  the 
distilling  bulb  was   sufficiently   long  to   condense   all 
the  vapors. 

Under  11   to   15   ,i.in.    pressure,    the    acids  v;hich  had 
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been   dried  on    the  water-bath,    be/ran    to    boil   at   150°,    and 
from  the   first   distillation   two    fractions  wore   collected, 
from  150°   to    170^'   and   from  170~   -   IGS'^.      The   portion 
boiling;   above  185''  was   reserved   for  examination   later  on. 
These   two   fractions  were   then   redistilled   and   three   frac- 
tions were   collected  under  12   to   14  mm-    pressure,    from 
154^^  -   15^*^,    from  157^^   -   166°  and   from  156^'   -   187°.      Tn 
the   last   fraction   most   of  the  distillate   came  over  at 
about   168°.      JTuring  the   distillation   the   temperature  of 
the   air-bath  varied   fro;:.  190  ^  -   220^.      The   first    and 
third   fractions   contained   approximately   equal  volumes, 
while   the  volume   of  the    intermediate    fraction  was   much 
smaller  than   thcit  of  the   first   or  third.      These   three 
fractions  \7ere   colorless  when  liquid   and  white  when 
solid,  with  a  decidedly  crystalline   structure.      The   ba- 
rium salts   of  the   acids    in   the   first   and   third   fractions 
were   .made  Ly  bringing  together  a  boiling   alcoholic    solu- 
tion of  the   acid  with  a  concentrated  boiling   solution  of 
barium  acetate   in   about   50   per  cent   alcohol.      After  being 
washed  v/ith  alcohol   and  with  v/ater,    and  dried   in   the   air 
these   salts  were   analyzed   for  barium  with  the   following 
results . 

Fraction   boiling   froii.  154°   -  157°  under  12  to   14   ra.m. 
pressure  • 

I.    0.2144   gran,  of   salt   gave  0.1025   gram  of  B   a  r.   Oy. 


i\raXH*fsi 
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TT   0.2321   gram  of   salt    r;ave   0.1107   gram  of  L    a  P.   0^. 
Calculated  for  Found 

B    a    (C,^K,^0J^  ^'T^^  II. 

B   a  28. 64  28.15  28.08 

Fraction   boiling   froi:   166°   -   1??°  under  12   to   14   m.ra. 
pressure. 


Calculated   for 


Found . 

'^I 

IT. 

25.69 

25 .  70 

E    ^    (C,,K,3  0J^ 
E    a  25.65 


From  these    results   the   conclusion   nay  be  drawn   that 
the   fraction   boiling  from  154°   -   157^  consisted  mainly  of 
capric   acid  with  perhaps   a  very  little   lauric    acid,    and 
that    the   fraction   boiling   from  166°  -   187"   consisted  of 
quite  pure   lauric    acid. 

In  order   to   obtain   a  purer  capric    acid   the   fraction 
boiling   from  154°   -   157°  was   redistiller:  .    together  with 
the    intermediate   fraction   mentioned   above,   which  under 
the   san.e  pressure  boiled  from  157°   -   166°.      From  this 
distillation   three   fractions  were  obtained,    the   first 
boiling   f-<r))u  156°   -   157°  under  15   m.m.    pressure,    the 
second   boiling   from  loO^   -   154°  under  10    -   11   m.n. 
pressure   and    the   third   from  157°   -   169°  under  13   m.m. 
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presJ5Ui'e.      The   first    friiCtion  had   by   fur  the   larp;e.st   vol- 
ume,  'vhile   the    second   and   third   fractions   each  had   a  vol- 
VTuB  which  was   much   smaller  than   that  of   the    fraction 
boiling   from  157°  -   lt-6  ^  under  10   to   12  m.ni.    pressure. 
These   facts   show   that    this   last    ruentioned   fraction  was 
conposed  of  a  lower  and  a.  hif^her  toiling  portion.      The 
analyses   below   show   that    it   consisted     of  a  mixture  of 
capric   and   lauric   acic-s. 

The  barium  salts  of  the  three  new   fractions  were 
made   exactly  as   those  described  above,    and  upon   analysis 
gave   the   following   results   for  barium- 

Fraction   boiling   from  156°   -   157°  under  15   m-n.    pressure. 
T.      0.2007   gram  of  salt   gave  0.0965   gran  of  P    a  .'^   "^ 4  ■ 
TT.      0.2315   gram  of   salt   gave  0.1115  gram  of  E   a  H   0,^. 

Calculated    for 
^    ^    <C,^F,^0,)^ 

3a  28 . o4 

Fraction   boilir.g   fwm  150°   -   154°  under  10    -   11   m.  r;:.    pres 
sure. 

T.      0.2656   gram  of   salt   gave  0.1254  grara  of  E   a  .1   0^. 

ir.       0.2017   grai:.  of   salt    nave    0.0948  grara  o  f  .■;    a   F   O^. 

Calculated   for     Calculated   fo  •  bund. 

B   a    (C,^I:V^0J^      3    a    (C,^H,,0^)^  I.          ^'    TT. 

E    a           28.64                          25.65  27.76                27.67 


'>!■«   (fotr 
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Fraction   boiling   from  157°   -    '.69"  under  13  mm-    prcaira^e 

T.    0.2240    prrura  of   salt   fiave   0.0997   grara  of   i:    a  H   0^. 

IT.    0.2573  grar..  of   salt   gave  0.1148   gnxn  of  P.   a  H  0^. 

Calculated   for  Calculated    for 

E   a    (C,,K,^0J^  B   a    (C,,H„0,)^ 

B    a  28.64  25-65 

Thus,    the   first   fraction   consists  of  practically 
pure   capric    acid,    the   second   fraction  of  cupric   acid  writh 
a  little   lauric   acid   and  the   third   fraction  of  lauric 
acid  with   a  very  >nuch   smaller  arjount  of  capric    acid. 
Frora  this   it    appears   evident   that  no    acid  of  the   formula 
C^^  K^^O^was   present,    a  conclusion    also    arrived   at    from 
the   evidence  presented   by   the   fractional   crystallizi.tlon 
of  the  barium  salts  of  the  mixed   acids,   when   the   barium 
salt   containing   26.84  per  cent   of  barium,    the  percentage 
of  barium  in   the   bariui..  salt  of  C  ,,  H  ^^O^^being   27.06,   was 
resolved   into   barium  caprate   and  barium  laurate. 

There  still  remain  to  be  considered  the  residue  ob- 
tained from  the  mixed  acids  which  boil  above  185°  under 
11  -  15  ra.m.  pressure,  and  the  filtrate  from  the  crude 
acids  Just  after  they  were  set  free  from  their  potassiu.r 
salt:!:,  which  contained  any  gl/cerol  that  might  have  been 
present  in  the  fat  as  glycerides.  The  former  will  be  dis- 
cussed  first. 
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A   snia.ll   portion  of  the    residue    l  oiling   above   135° 
under  11   -   15   mm     pressure  was  dissolved    in   chloroform 
and  treated  with  bromine  water.      The   color  of   the  bromine 
disappeared   iiiuned lately,    showlnf^  the  presence  of  some 
unsaturated   acid.      To   test  whether  this    acid  was   formed 
durinr  the   distillation  hy  decomposition   froi;,  lauric    and 
capric    acids,    some  of  the  original   fat  v.'as   treated   In 
solution   in   chloroform  with  bromine  water  and   ap;ain   the 
color  disappeared    Immediately,    showing  that   the  unsatu- 
rated  compound  was  present   as   such   in   the  original   fat. 
The  high-bo  11  in r;   residue  was  distilled  under  10   m.m. 
pressure.      Up   to    218°  ver:;   little   distillate  was  obtained; 
and   this  was  doubtless    ii^pure  lauric   acid,    as    it    solidi- 
fied  almost    iTTJiiediately.  -^ron:  218°  -   225°  a  very  ap- 
preciable  anxjunt  of  a  clear  liquid   distilled  over,    and 
above   225°  the   roass  carbonized-      The   distillate  which 
came  over  letween   218°   and   22ri°  melted   at    13°,    the  melt- 
ing point   of  oleic    acid  being  give?i   as   14°.       A  hot   alco- 
holic   solution  of  the   acid,   which  did  not   redden   blue 
litmus  paper,    another  characte  •-istic   of  oleic    acid,   was 
treated  with   aiTu.-onium  hydroxide  and   barium  chloride   and 
filtered   hot.        Upon   cooling,    a  voluminous  white  cryr^tal- 
llne  precipitate   separated  out,  which  upon   analysis  gave 
the   following   results. 
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T.    0.2372  prani  of    salt    rave   '^.'^786   prani  P    a   '^   0^ . 
TT.    T.2147   pran  of   salt   .f^ave   ^.0710    ,-ram  B   a   H   0^. 
Calculated   for  Pound 

B    a  19.6:^  19.51        19.47 

These   results  poir.t    to    the   co^icliisior.   that   the   acid 

boiling   fron:  218°  -   225°  under  1^   a.m.    pressure    is  oleic 

(1) 
acid.      KraTft    and  TTordlinger       give   223^   as   the   hoilinf^ 

point  of  oleic    acid  under  10   m.m.    pressure.        Another 
piece   of   evidence   also    shov,red   that  oleic    acid    is   con- 
tained  in   the   fat-      Tt    is  well   known   that  lead  oleate    is 
soluble    in   ether  \7hile   the   lead   salts  of  the   saturated 
acids   are  not.      Accordingly,    the   potassiun  s£|lts  of  the 
mixed    acids   frorj  the   fat  were   treated    in   aqueous    solution 
with   a  solution  of  lead   acetate.      \  copious  white   creamy 
precipitate  was    irmiediately   throvm  down,    and  was   filtered 
off  and  dried   as     well   as  possible    in   the   air.      Tt  was 
then    extracted  with   ether   several    times,    and   the    solu- 
tion   in    ether  was   evaporated  dov/n   considerably  when   a 
yellowish  crystalline  mass    separ;ited  out.      This   mass  was 
recrystallized   fron.  ether,    and  was   finally  obtained   as   a 
white  crystalline  pov/der,  which  melted   at   about   80°  to 
a  yellow   liquid.      TIpon    analysis   for  lead    it   gave   the   fol- 
lowinr   results. 

(1)      Ter.    d.    deutsch.    Chera.    Gesell.    22,    819. 


22 


T.      0.2437  ^rain  of  salt   ,p;ave   0.0953  ^rau  P   b   S   0,^. 
ri.      0.2156  grara  of  salt   r;ave  0.0845    graj.:  P  b   -^   n^, 
CalDulate'l    for  :bund. 

.A_ 


P    b    (C,^Hj,0^)^  "T.  IT. 

P    b  26.88  26. 69  26.75 

These   two   pieces   of   evidence,   one   fror::  the   acids 
after  distillation,    the  other  fron;  the    cnide   acids   leave 
little  doubt   that  oleic   acid   is   contained    in   the  ori/^i- 
nal   fat. 

It  will    be   reiaeinbered   that  when    the   fat   had    been   sa- 
ponified  and  the   acids   set    free,    the   aqiieous   filtrate 
from  the   acids  was  neutralized  with  potassiu.-ii  hydi-\Dxide, 
evaporated   alrnost    to   dr^^mess,    and   that    the   residue  was 
extracted   several    times  with  absolute   alcohol.      This   al- 
coholic   solution  was   then   exa-oiined   for  f^lycerol.      The 
alcohol  was   evaporated  off  and  there  was   left   a  thick 
viscous   liquid   that  was   quite   sweet   to    the   taste,   v^hich 
was   heated   to    170 '^    in  order  to    orive  off   all   traces  of 
alcohol   and  water.      Portions  of  this   residue  were   heated 
in   a  test   tube  with  about    twice   their  iiiass  of  acid  po- 
tassium sulphate  when   the  disagreeable  pen(^trating  vapore 
of   acrolein  were   evolved   proving   tnat    the   thick  liqiiid 
above   mentioned  was  glycerol. 
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Tt    is   clear  froiu   the    results   hero   riven   that   the 
fatty  oil   or  fat  of  the   seeds  of  tne  Tilndera  Benzoin 
consists  of  a  mixture  of  the  glycerides  of  capric,    lauric 
and  oleic   acids.      Vo   qutintitative   determinations  of  the 
amount  of  each  acid  present  were  made,    but   the   lauric 
acid    is   present    in   larpest   proportion. 
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Part      IT. 

!.AU^TC       ACTD      A:TD      ^OIJF.     OF      TT.^      DFIRIV/^TIVES . 

Fistoi'lcal. 


Laurie   acid  v/as  discovered   in  1842   in  ''jiebifj's 

(1) 
laboratory  by  Ilarsson.  He  obtained    it  by  saponify- 

ing the   fat   contained   in  laurel   berries,    and  called   it 

laurostearic    acid.      The   acid  with  which  he  woi-ked   ruelted 

(2) 
at   42°  -   43='.      r^thamer  obtained   lauric    acid   froii:  the 

fat   contained    in   pichurim  beans   fron  South   America  by 

saponification.      His   acid   melted   at   43°.       A   fev;  years 

(3) 
later  Gorr;ey       during   an   extensive    investigation  of  co- 

coanut  oil    found   that    it   contained  lauric    acid.      Capric 

and   caprylic   acids  were  also   pi-esent,    and  he   separated 

the   three   acids  by  a   fractional   crystalliaatioii  of  their 

barium  salts.      He  described   lauric   acid  very  much  as 

Marsson   and  Sthamer  had  done   and   said    it   melted  at   42*='- 

(4) 
43°.        Heintz        obtained   lauric    acid  which  aelted   at 

(5) 
43.6°   fTOD  whale    fat.       In    1867,    Oudemans        found   lauric 

acid   as    a  constituent  of  Fangkallak   fat   obtained   from 

the  Cylicodaphne  sebifera  of  Java.        Oudeiaans ''"^^  in   1863 


(1)    Ann.    41,    :-.29.  (2)    A:in .    53,    390.  (3)    A:ni.  66,290 

(4)    'V::n.    92,    294-  (5)    Zeit-    f.    Chem.    1867,256 

(6)    Jour.    f.    pral:.    Chei:..    89,    206- 
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prepared   and   described   several   of  the   salts  of  lauric 
acid.      He  did  not    state   the    source  or  the  iuelting   point 
of  his   acid,    and   since   many  of  his   results  differ  con- 
siderably from  those  obtained  with    'che   lauric   acid   from 
the   seeds  of  Mndera  Benzoiii,      it    is  questionable  whether 
Ouie/nans  was  dealing  with  perfectly  pure   lau-'ic    acid. 
As   !.x>st  of  tne  work  on   lauric    acid  was   done   more   than 
forty   years   ago,    it   seeuod  desirable   tr:ut    sone  of  the 
work  should   be   repeated  with  the   aid  of  laodein    iniprove- 
ments    in   chemical   methods. 

LAU^JC      AC  ID. 
C,,h^^.    C   0   0    H. 

The   method  of  obtaining   lauric   acid   from  the    seeds 
of  Lindera  Benzoin  has   already  been   described.      The   acid 
melts   at   42^   and  boils   at   166*-^  under  1'^    -   11   n.m.    pres- 
sure.        It    is  very   soluile    in   alcohol   from  which   it   can 
be   crystallized    in  warty  crystals,   which  have   a  satin 
lustre.      It    is  practically    insoluble    in    .'ater.      In   alco- 
holic   solution    it   tui-^is  blue  liimus  paper  red.        Upon 
analysis   the   acid   gave   the   following   results. 
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T.      0.2432  Rraru  of  acid  F;uve  T  .  6390   gran  C   n^and 
T.2662   grara  K  ^n  . 
ir.      0.2514   p;rair.  of  acid   riave   ^.6083  f^ran  C   o^and 
0  .  2557    gram  K  ^0  . 
Calculated   for  Pound 

C/.H^^O,.  T  TT. 

C      71.91  71    75         71.69 

P      12.10  12.17         12.27 

In  order  to   be   sure  that    this   acid    is    identical 
with   that  obtained  by  Krafft        from  laurel  oil,    from 
whose   results   those  here  given   differ  so)ne\7hat,    a  half 
kilogram  of  laurel   oil  v.'as   purchased   froi:i  Todge   and 
Olcott    in  !'ev;  York,   which  yielded   about   ten  per  cent   of 
lauric   acid    by   saponification    and  distillation  under 
diminished  pressure.      This   acid   rjelt'3d   at   42*^  and  boiled 
at   156"  under  11  mm.    pressure   and  was    in   all   respects 
identical  wi!;h   that   obtained   fro:;,  the   seeds  of  the 
Lindera  Benzoin-    Krai'i't    said  that   his    acid  meltod   at 
43.5°. 

Of   the   sources  of  lauric    acid  thus   far  discovered 
the   seeds  of  the  Lindera  Benzoin  yield   it  most   abundantly 
and  with  comparatively  little  difficulty. 


(1)      Eer.    d.    chera.    Ges-      12,   1664- 
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The   Chloride  of  l.au^'ic    Acid. 
^//J^3-    C   0.    C   1. 

The   chloride   of   the   acid  was   made   by   treating   the 
melted   acid  with  a  little  laore   than   the   calculated   amount 
of  phosphorus   trichloride   and  heatinp   the  mixture   on   the 
water-bath  for  fifteen  or  twenty  minutes,   until   the   ac- 
tion was   coiaplete.      In    this   reaction  or.ly  the   chloride 
of  the   acid   and   phosphorous  acid   are   formed.        The   latter 
sinks   to    the   bottom  of   tne   dish   as   a  rather  viscous 
liquid   so    tiiat    the   chloride  can   be  poured  from  it  very 
easily.      In  order  to   purify  this  cirade   chloride,    it  was 
subjected  to   distillation  under  diminished  pressure   and 
after  one  distillation    it   yielded   the   following-  analyti- 
cal   results. 

I.    0.3772  gram  of   chloride   gave    "1.2447   gram  A  g   C   1. 
IT.    0.2264  grain  of  cl-.loride  gave   ">.1474  gram  A  g  C    1- 
Calculated   for  Found 

C,,Kj^.C  0    C   1. 
CI  16.21 

The   chloride    is  decoicposed   slowly  by  the   iBoisture 
in   the   air,    and  must   hence   be  well  protected  from  the 
air.      It    is   also    decomposed  very  quickly   by   alcohol. 
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Aocoruiiir;  to  Krafl't  it  boils  at  142.  5 -'  under  15  m-m. 
presr:ure  and  melts  at  -17°.  That  which  p^ave  the  above 
results  boiled  at  145^  under  18  n-m.  pressure,  and  re- 
mained  liquid  when    cooled  do.vn   to    -17°. 

The    /^laide  of  Laurie   Acid- 

c,,H,^.  c  0  i:  p^. 

The   amide  of   1  auric    acid  was   made   according   to    the 

metliod   for  the   neneral  preparation  of   acid   amides   recom- 

(2) 
mended    by   Aschc.n.  It  was   his   method   that  was  used 

in   making  the   acid  chloride-        The   chloride  was   added 
drop   by  drop   to    cj\   excess  of  a  well   cooled,    concentrated 
solution   of   aiaiiionia,   which  was   constantly   stirred.    The 
amide  was  precipitated  out    injnediately,    as   it    is    insolu- 
ble   in  water.      It  was  crystallized   several    times   froin 
50     por     cor.t      alcohol   until   its  melting  point    remained 
constant   after  three  crystallizations.      The   amide   crys- 
tallizes   in  very   fine   feathery  white  needles,   which  when 
dry  have   a  very    I'luffy   appearance  with  a  satin   lustre. 
It   melts   sharply   between   98°   and  99°.      Upon   unaly.'^is    it 
gave   the   following   results- 

0   1689   gram  of   amide   gave   0.4492  gram  of  C   0^  and 
n.l938  gran  of  H  ,  0. 


(1)  Eer.    d.    Ohem.    Gesell.    17,    1578- 

(2)  Ber.    d.    Chem.    GeneJl.    31,    2344. 
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Calculated   for  Pound 

C„\\^      C    0   !T   H^ 

C                72.26  72.53 

H                12.67  12.73 
0.3202  r;raiii  of   ai^ide   gave   1.0228   f:rai:.  of  r. 

Calculated  for  Found. 

C,,H^,.    C   0.    IT  H^ 

N                   7.02  7.13 

The  nit^-'of;en  v/as  determined  as   aiuiionia  Ly   the 
Kjelcar.l   method. 

The   amide  of  lau:-*ic    acid  has   been   made  only  once 
before,    and   then  by  Kraf f t .  He  does  not   give   any 

analyses  of  his  product  nor  does   he   say  how  he  purified 
it.      His   amide   melted   at   102°. 

The   Anil  id  of  Laurie    Acid. 

c,^F^,.  c  0.  :t  h.  c^p^. 

The   anilid  of  lauric   acid  has  never  been   made  be- 
fore.     It  was  made   by   adding  laurj'-l   chloride  drop   by 
drop   to    an   emulsion    in  water  of  twice   the   calculated 
amount     of   aniline   required.      Reaction   took  place    immedi- 
ately.       The    excer^a  of  aniline  was   removed   as   hydrochlo- 
ride v/ith  hydrochloric    acid.      The  product  of  the    reac- 
tion v/as  crystallized   several   times  Irom  50  per  cent    al- 


(1)      Ber.    d.    chem.    Gesell.    15,    1729 


30 


cohol,    and   finally   it   nelted  constantlj'   before   and   after 
two    crystal  lizatior.s   at   76.5°.      The   anilid   ci-^/stallizes 
quite  well    in   lonr »    feathery,    fluffy  wfciCe  needles   re- 
sembling  finely   shredoed   asbestos.      It  was   ai:alyzed   lor 
nitrogen  by  the  KjelcahJ.  method  with   the   folio-,  in^   re- 
sult- 

0.2548   grail,  of  anilid   gave  0.0133  gram  IT. 
Calcul cited   for  Found 

C„H,,.    c   o.y  K.C^P^ 
IT  5 .  10  5 .  20 

The  Toluid  of  Laurie    Acid. 
C,,K,,.    C   O.r  K.    C^¥.^.    C   H3. 

The   toluid  of   lauric    acid  was   Jiiade    similarly   to    the 
anilid.    Lauryl   chloride  wt.s   dropped    into    an   aqueous   e:..ul- 
sion  of  orthotoluidine   and   the   resulting  toluid  was   crys- 
tallized  several   ti^nes   fro;..  50   per  cent   alcohol.       It 
forns  ver:'   fine   light  vrhite  needles,   which.  :uelt   at   81.5°. 
A  detennination  of  nitrogen   yielded   the   following   r-^- 
sult   by   the  Kjelcuhl   method. 
0.2496  grau  of   toluid   gave   0.0119   gra;;.  of  IT. 

Calculated  for  Found 

c,,K,^.    c  0.:-  H.C^}-^.C  v.^ 

IT  4.84  4.78 
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The   amide,    cinilid   cU.d   toluid  of  1  auric    acid    resolu- 
ble  each  other  very   cIopoI:'   in   appeartmce   and   in    their 
solubility.        They   are   all    insolvible    in  water  and   easily 
soluble    in    95   per  cent    alcohol.      The   best   menstruum  from 
which   to    crystallize   then    is   5^   per  cent    alcohol. 

Metallic   FJalts  of  Laurie    Acid. 
Barium  Laurate • 

Fariurc  Iciurate  v;as  made   by  brinp;inA   together  a  boil- 
ing solution  of  lauric    acid    in   95  per  cent   alcohol   and   a 
boiling   solution  of  barium  acetate    in   50   per  cent    alco- 
hol.     Almost    immediately   after  mixing  the   two    solutions 
tl-e  cirystals  of  barium  laurate   separated  out.      They  con- 
sist of  very   fine  v;hite  needles  which  cluster  together 
forming   rosettes,   which  v/hen  d\-y  have   a  lustre   resem- 
bling  that   of  mother  of  pearl  or  of   fish    scales. 
Barium  laurate    is  very  difficultly   soluble   in  water  and 
ii    alcohol    and   does  not   melt  v.fhen  heated   to    :.60'^.         It 
yielded   the   following   analytical   results   for  barium. 
T.         0.4751   gram  of   salt   gave  0.2061   gram  of  B   a  r5   Ot^. 
TT        0.4351   gram     of   salt   raveO.1897   gram  of  3   a  S   0^,. 
Calculated   for 
B   a(C,^H^30^)^ 

B   a        25.64 
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Ouder:cais     descriles   bariuir;  laur,  te   as   ariorphous, 
while   as   a  matter  of  fact    it    is  quite    :irystalline  ■ 

Sti?ontiura     Laurate. 

otrontium  laurate  was  made   by  mixing  a  boiling   so- 
lution of   laur-ic    acid    in   95  per  cent    alcohol  with   a  boil- 
ing  solution   of   ptrontium  acetate    in   50   per  cent    alcohol. 
Before   the   solution   had   cooled    ci'^rstals  of   strontium 
laurate   separated  out.      These   consisted  of   fine  white 
needles  which   clustered  tor;ether,    but   did  not   have   the 
pearly   lustre  of  barium  laurate.      Strontium  laurate    is 
as    insolulle    in  water  as  bariuiii  laurate   and  nearly   as    in- 
soluble   in    alcohol.      It   deco/:;poses  without   melting   at 
about    240  "="   and   contains  one   rnolecule  of  water  of  crys- 
tallization . 

T.         0.2177    Rrar.i  of   salt   r;ave    1.00  76   grar.:  H^O  . 

IT.      0.2256   grau  of   salt    r.ave   0.0077   graii;  H^O . 

Calculated   for  Found 

S    r    {C,^E,jOj^+  h^O  I  TT 

K^O        3.57  3.51  3.40 

T.        0.2101    rram  of   anhydrous   salt   nave   1.0790   rr'ain  .S    rS   Ot^ 
IT.       1.2159   graii.  of  anhydrous   salt   pave   0.0811   gram  S    rS   0^ 


(1)      Jour.    f.    prak.    Chem.    89,    206 
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Calculated   for 
S    r        18.02 


Calciun  Laurute- 
C    a(C,^H^^n^  )^   +  K^O. 

Ccilcium  laurate  was  made   similarly   to    the   barium 
and   strontium  salts.       It    is   much  more    soluble    in    alcohol 
than    either  of  these   salts   and  crystallizes   in  very 
short   delicate  white  needles,  which  cannot   be  distinctly 
seen  without   the   aid  of  a  pocket   lens-      The   crystcils   con- 
tain one   nxjlecule   of  v/ater  of  ci-^'stallization   and   melt 
at   182^   -   183°. 

I.         0.2145   grai-  of  salt   gave  0.0075   gram  of  H/)   . 
JO 27  gram  of   sa] 
Calculated   for 
C    a    (C,^H,50J^+  K^O 
H^O  3.94 

This   salt    is    efflorescent,    and   this   fact   accounts 
for  t.he   somewhat   low   results  obtained   in   the  deten^ina- 
tion  of  water  of  crystallization. 
I.        0.2070   gram  of   anhydrous   salt   gave   0.0657   gram  of 

C    a  S   0^. 
IT.      0.1937   gram  of   anhydrous   salt   rave   0.0G15  r^am  of 
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Calculated   for  Pound 

C    a  9.12  n.33  9.21 

MarTies=!iun.  Acid  Laurcite. 

This   salt  was  obtained   by    breatinp;   a  hot    alcoholic 
solution  of  lauric    acid  with   a  hot  loutral    alcoholic 
solution  of  ua/-;nesiurn  acetate.      It  was   expected   that   the 
normal  marnesium  laurate  v/ould  be   foi-'ir.ed,    but    in   two    in- 
stances  the   acid   salt  was  obtained,    and    it  was    impossible 
to   obtain   the  normal   salt.      This   case  of  niarriesium  form- 
ing  an    acid   salt    seems   to    be   an    isolated  one.      The   salt 
is   the   most    soluble   salt  of  lauric    acid,   with   the   excep- 
tion  of  potassium  and   sodium  lau rates.       It   crj'stallizes 
most    readily   from  50   per  cent   alcohol    in  vei-y   fine  white 
needles  which  melt   at   74°-   75°.      Analyses   for  magnesium 
gave   the   following   results. 

T.        0.201'    gra;:.  of   salt   nave   0.0377   gram  of  ::  g  S   0^. 
IT.      0.2591   gram  of   salt   gave  0,0486  gram  of  11  g   "^   0^. 
Calculated   for.  Pound. 

Kg    (C,^H,,0J^     .    C„H,^0^.  '^'ttP 

M  g  3.91  3.79      3.79 

Oudemans        aescribed   the  normal   magnesium  laurate, 
M  g(C^^H,30j  )^  ,    and   said    it    contained   three  molecules   of 

(1)      Loc    .    cit. 
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water  of  CY^stallization.      f^trange  to  suy  his   salt  molted 

at   75°,    the   meltin/^  point  of  the   acid  salt  described 

above.      Dudemans  did  not   state  how  he  prepared  his  mag- 
nesium, laurate. 

Z  in  c  L  au  rat  e . 

Zinc   laurate  was  made   as   the  previous   salts  were, 
by   brinrinp;   tof^ether  a  hot    alcoholic    solution  of  lauric 
acid   and        a  hot    alcoholic    solution  of  zinc   acetate. 
The   salt    is   moderately   soluble    in   alcohol    and   crystal- 
lizes   in  delicate  white  needles  which  cluster  tofjether 
similarly   to    the   barium  salt   and   form  rosettes.      Tt    also 
has   the  pearly  or  satin  lustre  which   the   barium  salt   has. 
T.         0.2067   gram  of   salt   nave   n . 0365   gram  of  Z  n   0. 
IT.      0.2209   gram  of   salt   gave   0.0388   gram  of  Z  n   0. 
Calculated    for  Pound 

Z   n    {C,^Hi50j^  "^  TI^ 

Z  n        14.09  14.18        14.07 

This   salt   dried   in   the   air  and  contained  no  water  of 
crystallization.      Gudemans  described   a  zinc   laurate 

to  which  he  gave   the   formula  Z  n    (C^^K^iOj^  +  H^O? 
and  v/hich   meltnd   at   80  9     The   salt   described   above   melts 
at    127  9 


(1)      Loc .    c it . 
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Copper  Laurate. 

Copper  laurate  was   made   just   as   the  previously  de- 
scribed  salts  wore,    tmd  separates  out   fixim  solution   as 
a  li;:ht  blv.ish  green  microscopically   crystalline   powder. 
It    is   ver:^   difficultly    soluble    in    alcohol    and    in.soluble 
in  water.      Vfhen   heated,    it   f^radually   turns   darker  and   fi- 
nally  assumes   a  dark  green    color.      It   does  not   melt  v;hen 
heated  up   to    220°. 

T.         0.2048    p;ruin  of   salt    rave   ^.0349    gram  of   C   u   0. 

II.      0.2110   gram  of   salt   gave  0.0359   grain  of   C  u  0. 

Calculated   for  Pound 

C   u    (C,^H^30^)^  ^^J  l7^ 

C   u  13.76  13.62        13.59 

Oudemans  described   a  copper  laurate,    C  u  {C,j^K  ^ jO^)^, 
which  he   said  melted  at   90°,  while   the   above  described 
salt   does  not   melt  when  heated   to    220°. 

Lead  Laurate- 
P   b    (C„K,,0,),. 

Lead   laurate  was   made   similarly  to    the  other  salts. 
It    is    insoluble   in  water,    but   may  be   crystallized   fixim 
alcohol.      It- cn'stallizes    in  delicate  white  needles  which 


(1)       TiOC     cit 


-Ior;:I    si    :?i 
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have   a  pearly    lustre   aiid  which  melt    at    101°.      Oudejuanf?^    ' 
described  his    lead  laurate   as   bein^:;  araorphous,  while   the 
salt   here  described   forns  definite   ci^ystals  with  com- 
paratively little  difficulty. 

T.         0.2757   prai;;  of   salt    p;ave   0.1382   grarr.  of  P   b    Fl   0^. 
TT.      0.2580   gram  of  salt   gave  0.1294  gram  of  P   b   f^  o^. 
Calculated   for  Pound 

P   b    (C,^H,,0J^  "^1  '       tT^ 

P    b         34.18  34.22        34.23 

Manganeee  Laun.te. 
Kn    (C/;,H^^O,)^ 

Manr^Jiese   laurate  was   prepared   as   the  other  salts 
were.      It    is    insoluble   in  water,    but    is   soluble    in  alco- 
hol.     It    separates  out    fro;:;   its   solution   as   a  very  pale 
pink,    microscopically  crystalline  powder   so    that   the 

cr<''stal    form  could  not   be   deternined.       Tt   melts   at    76° 

(2) 
and   contains  no  water  of  ci'ystallization.      Oudemans  de- 
scribed  a  manganese   laurate  melting  at    75°   and   contain- 
ing X  laolecules   of  \Yater  of  crystallization. 
I.         0.2202   gram  of   salt    rave   0.0724   gram  of  M  n    .<^   0^. 


Calculated   for 
M  n    (C^^H^^O^l 
M  n        12.13 
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Col  alt  Laurate. 

Cobalt    laurate  was  made   as   the  other  salts  were   anc 
is   quite    soluble    in   alcohol   but    inr:oluble    in  water-       It 
forns  delicate,   pale   red  needles  which  nelt    at   52°,    and 
then   assume   a  dark  violet   color.      The   cobalt   laurate   de- 
scribed by  Oudemans     ftontained  one  molecule  of  water  of 
crystallization   but   melted   at   75". 
J.         0.2211    r;rai:i  of   salt    nave   0.0078  gran,  of  K^O  , 
TT.      0.2071   grur.i  of   salt   gave  0.0074   gram  of  H^O. 
Calculated   for  Found 

C   o    (*^/i^^j^2-)^    +  HJD  J  IT 

K^O  3.79  3.53  3.57 

I.  0.2153  f^rar  of  anhydrous   salt   /rave   0.t716   gran  of 

C   o   .^   Oy.. 

II.  0.1996   gram  of   ai^hydrous   salt   gave   0.066(:   grau  of 

C  o    ?^   0^. 

Calculated   for  Pound 

C   o    (C,,K^,0J^  "T~~^^T^ 

C    o           12.89  12.77         12.71 


(1)      ■'loc  .    cit . 


r  Xorfooj. 
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